Solid lipid nanoparticles of amphotericin B (AmbiOnp): in vitro and in vivo assessment towards safe and effective oral treatment module.
Amphotericin B, a gold standard broad spectrum antibiotic used in treatment of systemic fungal infections and visceral leishmaniasis, though is effective parenterally offers severe nephrotoxicity whereas the oral delivery is reported to give very meager oral bioavailability. Thus, to alleviate the toxicity and to improve oral bioavailability, an effective oral delivery approach in the form of solid lipid nanoparticles of amphotericin B (AmbiOnp) was reported earlier by our group. In this investigation, we report the predominant formation of nontoxic superaggregated form of amphotericin B, resulting from the probe sonication-assisted nanoprecipitation technique. The developed formulation was further confirmed to retain this nontoxic form and was found to be stable over the varied gastrointestinal conditions. Further, in vitro antifungal activity of AmbiOnp against Candida albicans showed minimum inhibitory concentration value of 7.812 μg/mL attributed to controlled release of drug from nanoparticulate matrix. In vivo pharmacokinetic studies revealed a relative bioavailability of AmbiOnp to be 1.05-fold with a Cmax of 1109.31 ± 104.79 ng/mL at the end of 24 h which was comparable to Cmax of 1417.49 ± 85.52 ng/mL achieved with that of marketed formulation (Fungizone®) given intravenously establishing efficacy of AmbiOnp. In vivo biodistribution studies indicated very low levels of Amphotericin B in kidneys when given as AmbiOnp as compared to that of marketed formulation proving its safety and was further corroborated by renal toxicity studies. Further, the formulations were found to be stable under refrigeration condition over a period of 3 months.